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Scope of the problem







Increases in Clinically Severe 
Obesity, U.S. 1986-2000

Sturm R. Arch Intern Med. 2003 Oct 13;163(18):2146-8

BMI >30  2x
from 1/10 to 1/5

BMI >40 4x
1/200 to 1/50

BMI >50  5x
1/2000 to 1/400







140,000 procedures anticipated for 2004 

100,000+

U.S. 1992 – 2003: Increased 
Demand for WLS

16,000

NEJM, 2004;350:1076



Obesity Rates:
Projected to Double by 2030

Kuczmarski RJ et al. JAMA. 1994;272:205. Mokdad AH et al. JAMA. 1999;282:1519.  

NIH Natl Heart, Lung, and Blood Inst. Obes Res. 1998;6(suppl 2):51S.



Growth paths, adiposity and 

metabolic signature

Social circumstances and 

molecular insights



(5) Christakis NA, 

Fowler JH

(6) Barabasi AL



Social network of obesity orgins



Modelle und Verfahren







A 15-pound burger goes on sale

A Pennsylvania eatery is challenging diners to eat a huge 

burger at one sitting.



Obesity: nature and nurture

Consequences and 
co-morbidity

16 years old male

height: 176 cm

weight: 165 kg

BMI: 53 kg/m2

Type 2 diabetes

Hyperuricaemia

Hypercholesterinaemia

Elevated liver enzymes
fundus hypertonicus I°

„knee/joint aches“
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Reich A et al, Int J Obes, 2003

Relation between obesity and blood pressure

Increase of hypertensive values with increasing BMI !



Energy

stores

Energy

expenditureFood availability

E
n

e
rg

y
 s

to
re

s

B
o

d
y
 F

a
t 
M

a
s
s

Interaction of

exogeneous factors genetic factors

- physical activity

- nutrition

- perinatal programming

- adiposity rebound

- poverty

- lack of education

- formula feeding

- television viewing

- polygenic factors

- candidate genes 

- chromosomal regions 

Etiology of obesity – Contribution of genes ?

adipose tissue



Human genetic diversity



Genetic studies – Cohorts and populations 

Leipzig Obesity Cohort (n=283)

Leipzig Schoolchildren Project (n=1029)

→ Normal population

Adis
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Lean controls
(n=672)

Genotyping Method:

• TaqMan Allelic Discrimination

• random selection of 10% re-genotyped

• all SNPs in Hardy-Weinberg-equilibrium

Normal Obese Lean

n 1029 283 672

Boys/Girls 488/541 146/137 353/319

Age (y) 11.6 ± 2.7 11.9 ± 3.8 11.7 ± 2.7

BMI SDS 0.11 ± 1.0 2.80 ± 0.6 -0.09 ± 0.5 

Height SDS 0.15 ± 1.0 0.78 ± 1.2 0.03 ± 0.8

Clinical parameters in obesity cohort

• anthropometry

• blood pressure

• oral glucose tolerance test

• serum lipids

• liver enzymes

Demographic characteristics of cohorts



Genetic studies

Gene Function Approach Association

FASN Enzyme fatty acid 

synthesis

candidate 

gene

↓ risk obesity

 beneficial lipid profile

Körner A, et al.

Int J Obes 2007

PBEF Enzyme NAD 

Metabolism

candidate 

gene

no ass. with obesity

( blood pressure)

Körner A, et al. 

Metabolism 2007

ENPP1 Insulin receptor 

adaptor protein

candidate 

gene

risk obesity 

( blood glucose levels)

Böttcher Y, et al. 

JCEM 2007

TCF7L2 Transcription factor GWA  blood glucose levels Körner A, et al.

JCEM 2007

FTO unknown (Enzyme ?) GWA  risk obesity (OR 1.7) Dina C, et al.

Nat genet 2007

PCSK1 Enzyme 

neuroendocrine cells

candidate 

gene

 risk obesity Benzinou M, et al.

Nat genet 2008

Körner A, Front Horm Res 2008



Genetics – Genome wide associations scans

Stage 1: n=  1 380

Stage 2: n=14 186

Stage 1: n30 000

Stage 2: n>59 000

Stage 1: n>32 000

Stage 2: n>59 000



FOOD vs. NON-FOOD

INTERACTION

HUNGER vs. SATIETY

3.10

-3.11

4.73

-5.84
Z-score

„Hunger

Areas“

Führer et al. 2008

Obesity, in press



Obesity and overweight prevalence

trends in Germany



• Network of pediatricians and pediatric

endocrinologists

• Public health instrument

• Research instrument

Definitions - Crescnet

Prevalence of obesity in the pediatric 
practice: results from the Crescnet data 
bank



Screening data base

CrescNet

Pediatricians in 

private practices

1b) Transfer of data

via USB-stick/ mail

1a) Transfer of data

via barcode ticket
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Partners of

our project

CrescNet-data base
Medical Computer Center

University of Leipzig

2) Screening Report

3) Consultation of specialists

Longitudinal data

specialized treatment

center (C...)

Joint processing of scientific issues
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Longitudinal data

specialized treatment

center 3 (C3)

Longitudinal 

data

specialized

treatment

center 2 (C2)

Longitudinal data

specialized treatment

center 1 (C1)



Links to and collaboration

with pediatric

endocrinology

centers

Bridges to pediatric endocrinology

17Universitätsklinikum Leipzig AöR (2014): CrescNet Netzwerk, Wieland Kiess



Calendar year number Age at start (mean)

2007 106 10,48

2008 131 8,89

2009 194 8,29

2010 207 8,42

2011 132 7,21

2012 94 7,02

864 patients (TxStart 2007-12)
Age at start of rhGH treatment

Universitätsklinikum Leipzig AöR (2014): CrescNet Netzwerk, Wieland Kiess 30

Scientific evaluation
Example of a subgroup: pediatric endocrinology



Date practices ped. endo.      children

Start    1998            

December 2000          132 5                 93.863

December 2005 230 10 332.027

December 2010 304 24 523.663

August 2012 313 24 572.736*

Development of data bank Crescnet over time

*with more than: 2.496.516 data entries



BMI - monitoring CrescNet 2000-2011



Prevalence of overweight (>P90) and obesity (>P97) 

Trend analysis of CrescNet data in children 

4-7.99 years of age

Boys Girls

Erwartungswert 10%

Erwartungswert 3%

International Journal of Pediatric Obesity, 2010
SUSANN BLÜHER, CHRISTOF MEIGEN, RUTH GAUSCHE, EBERHARD KELLER, ROLAND PFÄFFLE, 
MATTHEW SABIN, GEORGE WERTHER, RASHA ODEH & WIELAND KIESS

Age-specific stabilization in obesity prevalence in German children:
A cross-sectional study from 1999 to 2008



Boys Girls

Erwartungswert 10%

Erwartungswert 3%

Prevalence of overweight (>P90) and obesity (>P97) 
Trend analysis of CrescNet data in children 

8-11.99 years of age



Boys Girls

Erwartungswert 10%

Erwartungswert 3%

Prevalence of overweight (>P90) and obesity 
(>P97) Trend analysis of CrescNet data in children 

12-15.99 years of age



Medizinische FakultätLeipziger Forschungszentrum für Zivilisationserkrankungen

malefemale

4-8 

years

old

8-12 

years

old
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Prevalence rate for overweight and 

obesity

=>      BMI trajectories

Reference: Kromeyer-Hauschild et al.

%  prevalence in boys %  prevalence in girls

Lebensalter Lebensalter



Geserick M, N Engl J Med 2018; 2019
Daalgard K, Cell 2016 164:353
Landgraf K, Diabetes 2015 64:1249
Mangner N, JACC Cardiovasc Imag 2014 
7:1198

Growth 

paths, 

adiposity 

and weight 

trajectories

Obesity manifests at 3-6 years/age

Normalweight

Obesity
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n=51,505

→ Alterations in fat 

(incl. epigenetics)

→ Clinical comorbidities
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_______________________________________

Causes of increase of overweight 

in children and adolescents 

Davison & Birch, 2001

Prevention ? ?

Treatment ?



Van Leeuwen EJC Nat Commun (minor revision)
Richter N PloS one 2016 11:e0145443 
Lipek T J Ped Endocrinol Metab 2015; 28:485
Igel U Public Health 2016 139:209

Adiposity 

prevention, 

environment, 

conditions, 

and learning

Environment becomes influential
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→ Social learning

→ Sustained formation 

of habits

→ Social stress →

symptoms



„Research Neighborhood“ – Health Network

Intervention Contrast

64%    Overweight/obesity 35%

12%    Childhood obesity 3%

12%    Unemployment 4%

48%     Welfare dependent 8%      

Develop a biosocial obesity 

risk score

Universi

ties

Local 

Authorities

Health 

Insurance

Companies

To develop successful preventive 

strategies:

➢ Start at the critical age 

➢ Consider specific developmental 

mechanisms

➢ Address the risk population 

➢ Target the living context

Understand how different 

obesogenic factors interact with 

individual predispositions

Identify protective factors
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Conclusion

Childhood obesity as a global, society problem



Thank you for your attention !












